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Abstract: Objective: Duloxetine, a selective serotonin and norepinephrine reuptake inhibitor (SNRI), is currently ap- 
proved in many countries for the treatment of Major Depressive Disorder (MDD) and Generalized Anxiety Disorder 
(GAD). The present naturalistic study was aimed to investigate tolerability of Duloxetine in a sample of patients with af- 
fective disorders and psychiatric/medical comorbidity, comparing tolerability in monotherapy versus polytherapy and 
across different age groups. Methods: The sample included 165 patients, affected by anxiety and/or mood disorders with 
or without comorbidity, who had been taken Duloxetine for at least 1 month. Sample variables were collected through a 
retrospective chart review. Results: Most common primary diagnoses were MDD (49.1 %), Bipolar Disorder (BD) (15.7 
%) and GAD (5.5%). The 40 % of the sample had psychiatric comorbidity: in particular, anxiety disorders (15.8 %) (GAD 
7.9%, Panic Disorder -PD- 7.3%) and personality disorders (9.1%) as the most frequent ones. With respect to medical 
comorbidities (68% of the sample), hypertension (12.1%) and diabetes (7.3%) were the most common ones. Mean dura- 
tion of treatment and dosage of Duloxetine were, respectively, 1 1 months (± 9.1) and 70 mg/day (± 28.6). The 68 % of the 
sample received Duloxetine in association with other drugs. Minor side-effects, in particular drowsiness and gastrointesti- 
nal problems, were reported by 15 % of the sample. No difference in terms of tolerability across distinct groups, divided 
on the basis of mono- vs polytherapy as well as of different age, was found. Conclusion: Duloxetine, mostly administered 
in patients with affective disorders with psychiatric/ medical comorbidity and in association with other drugs, appeared to 
be well tolerated, showing limited rates of side effects of mild intensity. Further naturalistic studies are warranted to con- 
firm present results. 
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INTRODUCTION 

Duloxetine, along with Venlafaxine, Desvenlafaxine and 
Milnacipran, is a relatively new compound belonging to the 
class of the SNRIs [1]. These agents present a dual mecha- 
nism of action, blocking selectively the synaptic reuptake of 
both serotonin (5-HT) and norepinephrine (NE) in the central 
nervous system [2]. Duloxetine, in particular, has been firstly 
approved by the Committee for Medicinal Products for Hu- 
man Use (CHMP) and, then, by several other global regula- 
tory bodies such as Food and Drugs Administration (FDA), 
for the treatment of neuropathic pain, stress urinary 
incontinence, fibromyalgia, MDD and, more recently, GAD 
[3]. In Italy, approved indications for the prescription of this 
drug include MDD, GAD and neuropathic pain. 

Duloxetine shows a linear kinetics at the therapeutic 
dosages (60-120 mg/day), has an oral bioavailability ranging 
from 32% to 80%, a mean elimination half-life of about 12 
hours and a median time of adsorption of 2 hours [4]. The 
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compound is highly bound to plasma proteins (96%>), exten- 
sively distributed throughout tissues and metabolized by 
cytochrome P450 isoenzymes 1A2 and 2D6 (which is also 
inhibited by the molecule) to inactive metabolites in the liver 
[5, 6]. The fact that this molecule is extensively metabolized 
by cytochrome P450 implies that caution should be taken 
when co-administered with substrates of the isoenzyme such 
as tricyclics antidepressants, phenotiazine and type 1C 
antiarrhythmics [7, 8]. 

Duloxetine is generally safe and well tolerated: nausea, 
headache, dry mouth, insomnia, fatigue, constipation, diar- 
rhea, dizziness, increased sweating, sexual dysfunction and 
decreased appetite are the most common side-effects re- 
ported by patients [9]. Recently, cases of Duloxetine-induced 
liver injury have also been observed in patients with 
preexisting liver disease or chronic alcohol use [10]. 

Duloxetine is considered an effective and safe compound 
for the treatment of MDD and GAD. Recent studies have 
also observed that Duloxetine represents an effective switch 
strategy for the treatment of SSRI-resistant Major Depres- 
sion [11]. Different clinical trials - often conducted under 
open conditions - have investigated the efficacy and safety of 
Duloxetine in MDD and GAD. From this perspective, a re- 
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cent study has shown that the switch from SSRI/SNRI to 
Duloxetine was effective in patients affected by MDD and 
painful physical symptoms. In particular, improvements in 
clinical measures of mood, pain and anxiety were accompa- 
nied by clinically meaningful functional improvements [12]. 

Another study conducted by Pitchot and colleagues, on a 
sample of 29 treatment-resistant depressed patients, has 
shown a significant decrease in the Clinical Global Impres- 
sion scale scores after treatment with Duloxetine (dosages 
between 60 and 120 mg/day). Remission was achieved by 
the 48% of the patients and tolerability profile was favour- 
able, supporting the potential benefit of Duloxetine for 
treatment-resistant depressed patients, also in relation to re- 
mission rates [13]. Moreover, the dosage of 60 mg/day of 
Duloxetine was found to be effective in preventing depres- 
sive recurrences [14]. 

With respect to GAD, a recent meta-analysis of 27 ran- 
domized controlled trials, assessing efficacy of different li- 
censed drug treatments, found that Duloxetine, Escitalopram 
and Pregabalin might offer some advantages in terms of re- 
sponse, remission and tolerability, respectively, over Ven- 
lafaxine and Paroxetine [15]. Furthermore, a recent article 
has analyzed results from 3 clinical trials finding that 
Duloxetine was efficacious in the short- and long-term treat- 
ment of painful physical symptoms (PPS) associated to GAD. 
Of note, the lack of response/remission to GAD symptoms 
was associated to a less robust improvement in PPS [16]. 

With respect to compliance to treatment, another recent 
study has found that Duloxetine showed higher adherence 
and persistence rate, as well as longer duration of therapy, 
compared to Venlafaxine XR and Escitalopram [17]. 

Even though Duloxetine' efficacy and tolerability for the 
treatment of affective disorders is well-established [18], little 
is known about its tolerability in naturalistic setting when 
used in poly-therapy and in the elderly. In this regard, Wise 
and co-workers have recently evaluated safety and tolerabil- 
ity of this compound in a subgroup of MDD patients aged 
between 65 and 89, comparing subjects with and without 
medical comorbidities (e.g., vascular disease, diabetes, ar- 
thritis), finding that Duloxetine 60 mg/day was associated 
with greater improvement on cognition and depressive 
symptoms. In particular, efficacy and tolerability were not 
affected by the comorbidity status, supporting the use of this 
molecule in elderly patients as well [19]. 

The aim of the present study was, therefore, to assess the 
tolerability of Duloxetine in patients with affective disorders 
and psychiatric/medical comorbidity, comparing tolerability 
in monotherapy versus polytherapy and across different age 
groups. 

MATERIAL AND METHODS 

Eligible subjects were adult outpatients with affective 
disorders (i.e., any anxiety or mood disorder), of both male 
and female, with no limitation on age, who were taking Du- 
loxetine in mono- or poly-therapy for at least 1 month. 
Monotherapy was intended as Duloxetine administered as 
sole agent while poly-therapy to augmentative Duloxetine 
used in add-on regimen to a pre-existing treatment. 
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In order to be included in the present study, patients had 
to show a good compliance to treatment assessed through 
monthly clinical evaluations and pill count. Moreover, when 
patients were on polytherapy, the associated therapy had to 
be maintained relatively stable for at least 1 month before the 
augmentation of Duloxetine, with no change except for the 
introduction of Duloxetine, in order to minimize confound- 
ing factors in the assessment of side-effects. With respect to 
mono- vs poly-therapy, we considered the association of 
Duloxetine with benzodiazepines as monotherapy, while all 
other psychopharmacological association as polytherapies. 
Informed written consent was obtained from all patients who 
gave their approval to participate into the study and for 
having their clinical charts reviewed for research purposes. 
An additional specific consent form was obtained for pa- 
tients who received off-label Duloxetine. 

The sample consisted of adult outpatients attending the 
Mood Disorder Clinic and related Community Services of 
the Department of Psychiatry of the University of Milan. 
Patients' primary diagnosis had to be of mood and/or anxiety 
disorders, according to the DSM-IV-TR criteria [20]. If a 
comorbid condition was present, the affective disorder had to 
be the primary disorder, that is the one providing the motiva- 
tion to seek treatment and causing the most significant dis- 
tress. Diagnoses were performed by trained psychiatrists 
using the Structured Clinical Interview for DSM-IV for Axis 
I and II disorders (SCID I and II) [21, 22]. Moreover, the 
diagnostic evaluation was completed by a psychometric as- 
sessment, using the Hamilton Rating Scale for Depression 
(HAM-D) [23], Hamilton Anxiety Scale (HAM-A) [24], 
Montgomery-Asberg Rating Scale for Depression (MADRS) 
[25], Young Mania Rating Scale (YMRS) [26] and the Clini- 
cal Global Impression (CGI) [27], in order to assess the 
overall clinical severity of the primary diagnosis and even- 
tual comorbid conditions. Demographic and clinical data 
were collected through retrospective consultation of clinical 
charts, including age, gender, age at onset, family history for 
mental disorders, cross-sectional psychiatric and medical 
comorbidities, mean dosages of Duloxetine, associated 
therapy, side-effects and adverse events. An adverse event 
(AE) was defined as any unfavorable and unintended sign 
including an abnormal laboratory finding, symptom or disease 
associated with the use of the drug that occurs during the 
course of the study. Safety and tolerability were assessed 
using spontaneously reported events and rates of discontinua- 
tion for adverse events. Control visits after the introduction of 
Duloxetine were performed within the first following month. 

The main demographic and clinical variables were tabu- 
lated and standard descriptive statistics produced. Continu- 
ous variables were compared using one-way analyses of 
variance (ANOVAs) while and % 2 test was used for 
comparing categorical ones. Post-hoc tests (Bonferroni) were 
additionally performed to assess the differences among 
groups (e.g.: monotherapy vs politherapy, < or > 65 years). 
For all the analyses, the level of statistical significance was 
set at 0.05 and not adjusted. 

RESULTS 

From an original sample of 188 patients, 23 subjects 
were excluded from the analyses for not having satisfied 
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Fig. (1). Polytherapy vs monotherapy in the total sample and accros different age groups. 
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Fig. (2). Side effects distribution in the overall sample 

inclusion criteria (10 patients for having non-affective pri- 
mary diagnosis [e.g., psychotic disorders, eating disorders, 
substance use disorders and personality disorders], 4 patients 
for Duloxetine-associated therapy major changes and 9 were 
lost to follow-up). The final sample comprised 165 subjects, 
111 of whom females (67.3%) and 54 males (32.7%). MDD 
was the most common primary diagnosis (n= 81; 49.1 %), 
followed by BD (n = 26; 15.7%), GAD (n = 9; 5.5%) and 
Adjustment Disorder (n = 9; 5.5%). Nearly half of the sam- 
ple (n = 66; 40%) presented psychiatric comorbidity: in par- 
ticular, anxiety disorders (n = 26; 15.8%), with GAD (n = 
13; 7.9 %) and PD (n = 12; 7.3 %) as the most frequent ones, 
and personality disorders (n = 15; 9.1 %) were the most 
common co-occurring conditions. Approximately 68% (n = 
112) of the sample had medical comorbidity with hyperten- 
sion (n = 20; 12.1%) and diabetes (n = 11; 7.3%), being the 
most common diseases. 



Mean duration and dosage of Duloxetine treatment were, 
respectively, 11 months (± 9.1) and 70 mg/day (± 28.6). Of 
note, in the majority of the sample (n = 112; 68%), 
Duloxetine was administered in association with other drugs. 
In particular, rates of co-administration with atypical 
antipsychotics were 13.3 %, 1 1% with mood stabilizers, 15.1 
% with atypical antipsychotics plus mood stabilizers and 
9.1% for SSRIs (Fig. 1). Finally, more than half of the 
patients (n = 99; 60%) were receiving benzodiazepines. 

No patients withdrew Duloxetine for AEs or side-effects. 
Side-effects were experienced by 15% (n = 25) of the sample 
and were reported to be transient and mild in severity, with 
sedation (n = 12; 7.3%) and gastrointestinal symptoms (n = 
6; 3.6%), such as nausea and constipation, being the most 
frequent ones (Fig. 2). No patient in the BD subgroup 
developed manic/hypomanic switch. 
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Table 1. Main Demographic and Clinical Variables of the Study Sample 



Variables 


Mean/Percentages 


Gender 


Males 


32.7% 


Females 


67.3% 


Age: (Years) 


53.91 (+14.95) 


Age at onset: (Years) 


38.34 (+16.08) 


Positive Family History for Psychiatric Disorders 


46.6% 


Primary Psychiatric Diagnoses 


Major Depressive Disorder 


49,1% 


Bipolar Disorder 


15,7% 


Generalized Anxiety Disorder 


5,5% 


Adjustment Disorder 


5,5% 


Others 


24,2% 


Psychiatric Comorbidity 


None 


60% 


Anxiety Disorders 


15,8% 


Personality Disorders 


9,1% 


Mood Disorders 


4,8% 


Others 


30,3% 


Medical Comorbidity 


None 


32% 


Hypertension 


12.1% 


Diabetes 


7.3% 


Gastrointestinal Diseases 


7,3% 


Others 


41,3% 


Duloxetine Daily Dosage 


70 mg/day (± 28.6) 


Side effects 


15% 


Drugs combined with Duloxetine 


SSRIs + Duloxetine 


9.1% 


Mood stabilizers + Duloxetine 


11 % 


Atypical Antipsychotics + Duloxetine 


13.3% 


Mood Stabilizers + Atypical Antipsychotics + Duloxetine 


15.1 % 



In terms of tolerability, no significant difference was 
found across groups when comparing the administration of 
Duloxetine in monotherapy vs polytherapy, according to the 
occurrence and nature of side-effects (x = 0.912, p = 0.634, 
Phi = 0.075). In the same way, no significant difference in 
terms of side-effects was found when the sample was subdi- 
vided according to age (< or > 65 years) (presence of side 
effects: y 2 = 2.072, p = 0.355, Phi = 0.113; types of side- 
effects: t = 8-564, p = 0.286, Phi = 0.230) (Table 1). 

DISCUSSION 

Given that Duloxetine has been approved for the treat- 
ment of MDD, GAD, stress urinary incontinence, diabetic 
neuropathy and fibromyalgia [3], the present study agrees 
with international guidelines (i.e., Canadian Network for 
Mood and Anxiety Treatments -CANMAT-, World Federa- 
tion of Societies of Biological Psychiatry -WFSBP-) [28, 
29], except for a subgroup of patients with BD and current 
major depressive episode. With respect to BD, even though 
recent studies have reported the induction of hypomania and 



rapid cyclic in bipolar patients treated with Duloxetine, even 
in association with other compounds [30], no manic switch 
was reported in the present sample. This result should likely 
be put in relation with the concomitant use of mood- 
stabilizers and antipsychotic agents in bipolar patients. 

With respect to medical comorbidities, Duloxetine should 
be avoided in patients with a creatinine clearance of <30 
mL/min and in patients with hepatic impairment [31]. Du- 
loxetine has been associated with slight increase in blood pres- 
sure but not with clinically significant cardiovascular risks 
(e.g., increased heart rate or blood pressure) [32]. Duloxetine 
is generally considered safe and well tolerated in patients with 
comorbid diabetes [33]. Significant increase in body weight 
has not been generally reported with Duloxetine therapy and a 
recent study focusing on this aspect observed that Duloxetine- 
treated patients experienced weight loss after short-term 
treatment, followed by modest weight gain over longer-term 
treatment. Taken as a whole, the size of the weight changes 
observed in the above-mentioned instead of present study and 
other clinical trials [34] suggests that this compound is sup- 
posed to have minimal effects on weight for most patients. 
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Given that the majority of patients of the present sample 
had a medical comorbidity, this study is consistent with 
literature about Duloxetine' tolerability and safety in 
presence of medical illness [35]. 

Mean dosage of Duloxetine was 70 mg/day (± 28.6), 
which is within the recommended range in order to achieve 
major efficacy according to international guidelines (60-120 
mg/day) [36, 37]. From this perspective, a recent double- 
blind randomized trial found no significant differences in 
terms of efficacy when comparing Duloxetine 60mg/day and 
120mg/day in the treatment of severe depressive symptoms 
[38]. However, in cases of treatment resistance and/or 
multiple comorbidity, dosages above 60 mg/day may be re- 
quired [13]. 

Side effects were reported by 1 5 % of the sample. Given 
that all reported symptoms were transient and mild, in the 
present study Duloxetine showed an overall favourable 
tolerability. The most frequent side-effects were sedation and 
gastrointestinal symptoms. From this perspective, the most 
important result of the present study is that Duloxetine ap- 
peared to be well-tolerated also when used in co- 
administration. In fact, the majority of the sample was taking 
the compound in polytherapy (68 %). Of note, no differences 
in terms of tolerability were found when comparing mono- 
versus polytherapy. If, on one hand, positive tolerability in 
the polytherapy group might be read in light of a prior atti- 
tude to tolerate complex pharmacological regimens, on the 
other hand, data from the monotherapy group seem to sup- 
port the specific tolerability of the molecule. Indeed, re- 
ported data are consistent with literature about Duloxetine' 
tolerability [39, 9]. Other frequently observed side-effects, 
such as dry mouth, headache, dizziness and fatigues, were 
not experienced by our sample [4]. 

Recent studies have shown that Duloxetine is effective 
and well tolerated also in the elderly, with promising results 
on cognitive functions [39]. From this perspective, the pre- 
sent study is consistent with these data, given that approxi- 
mately 1/4 of the sample could aged between 65 and 85 
years and no significant difference was be detected when 
comparing side effects according to age (< or > 65 years). A 
recent article on this topic found Duloxetine to be well- 
tolerated and safe even for the elderly, although indirect 
comparisons suggested that older people were more likely to 
experience dry mouth and constipation [40]. In this specific 
perspective, however, no difference in terms of type of side- 
effects was found in the present sample when comparing 
subjects < 65 years with the elderly. 

Given that Duloxetine is primarily metabolized by 
CYP1A2 and, in light of its moderate capacity to inhibit 
CYP2D6, caution should be used when co-administered with 
drugs that inhibit CYP1A2 (e.g.: amitriptyline, clomi- 
pramine, clozapine, imipramine) or drugs that are metabo- 
lized by CYP2D6 enzymes (e.g.: fluoxetine, paroxetine, ven- 
lafaxine, haloperidol, perfenazine, risperidone, tioridazine, 
desipramine, amitriptyline, clomipramine and nortriptyline) 
[41, 42]. In the present study, Duloxetine was mostly used in 
association with other compounds (68 % of the sample), 
such as antidepressants, mood stabilizers and atypical antip- 
sychotics and, even though among associated compounds 
there were some of the aforementioned molecules, no 
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interaction in terms of tolerability was reported. Another 
appreciable result from the present study is the high rate of 
benzodiazepines co-administration (60%). Even though ben- 
zodiazepines were in most cases administered before Du- 
loxetine, it is noteworthy to mention a recent study which 
indicated that Duloxetine may enhance the effects of benzo- 
diazepines [42]. 

The present study has some limitations that need to be 
acknowledged. In particular, the retrospective collection of 
clinical information might have limited the reliability of 
some measures. In addition, the frequent administration of 
Duloxetine within different polytherapy regimens might rep- 
resent a confounding factor in the evaluation of side effects, 
so that studies focused on the tolerability of Duloxetine 
within standardized treatments are required. Moreover, re- 
ported results may refer to patients seeking psychiatric 
treatment and may not be representative of the entire popula- 
tion of subjects affected by comorbid affective disorders. In 
fact, prospective randomized double-blind studies on this 
topic with more specific measures of effectiveness are war- 
ranted in order to confirm the present results. Finally, given 
that this was a naturalistic, open study and not a randomized 
controlled trial, caution should be taken when looking at 
some positive results. 

In conclusion, Duloxetine was well tolerated in a large 
sample of patients with affective disorders and psychopatho- 
logical and medical comorbidities, with only minor and tran- 
sient side-effects both in mono- and polytherapy sub-groups; 
moreover, it was safely associated with other psychotropic 
drugs across different groups of age, including the elderly. 
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